This paper seeks to theoretically explore the role of emotion in designing products that consumers will love and use for long. The new insights on value of product and visual perception are drawn from interdisciplinary scholarship: 1) product value consists of "utilitarian and hedonic values", 2) product personality consists of "semantic and symbolic personalities", and 3) product form consists of "shape and surface". These perspectives have been developed into patterns of consumer purchase and possession that are defined by the degrees of utility and emotional attachment that the product offers to consumers. Subsequently, a possible way of managing a consumer's psychological process towards a decision of "desired purchase" will be illustrated. Finally, these discussions of emotionally attractive products will be integrated with the emergent research area of artificial intelligence for consideration of future production.
Introduction
In the contemporary world, many people readily throw goods away -not only because these goods may be broken, but also because they may no longer be of interest to their owners (Cox, Griffith, Giorgi & King, 2013) . Considering the world's growing population, unplanned and endless mass production and consumption may result in irreversible damage to the planet, and jeopardise elements of its ecosystem -including humansunless we take immediate action. The time has come for mankind to seriously seek out a kind of manufacturing compatible with environmental sustainability (Manzini, 2009; Manzini & Cullars, 1992) .
Currently, it is the price of products that seems to be the outstanding determinant of consumer behaviour in terms of purchase and disposal of goods (Chang & Wildt, 1994; Wertenbroch & Skiera, 2002) . However, Dhar and Wertenbroch (2000) have reported that people are more likely to keep products to which they are emotionally attached than products to which they are functionally attached if obtaining them at the same price. In addition, Mogilner and Aaker (2009) have shown that hedonic experience can sometimes even override monetary influence, and 'undoubtedly, emotion is one of the strongest differentiators in user experience' (Khalid & Helander, 2006, p. 204) . This phenomenon of emotional satisfactions overcoming attraction due to functional utilities can also be found in the marketing community, where such consumer choice is regarded as irrational (Elliott, 1997; Kenrick et al., 2009 ). Thus, invoking positive attitudes from consumers towards products would be a crucial matter for driving purchases intended to grow into long-term ownership, and it is designers who know how to achieve this (Lockton, Harrison & Stanton, 2012) .
Consequently, it is a crucial matter for designers to design more 'moving' products that emotionally engage consumers in order to dissuade people from readily disposing of goods -needless to say, products must be physically durable as well. However, the role of emotional attachment in the psychological process of how consumers would be attracted and lead towards purchasing has not yet been satisfactorily discussed. This paper therefore explores the possible patterns of consumers' purchase and ownership, and the decision-making process on the part of the consumer with consideration for emotional bonding.
Background
Industrial designers create the stuff that is all around us and that shapes our interaction with the man-made world. Design, hereby, is to be understood as an artificial process that aims to coordinate various physical factors, in order to embody a conceptual solution to a social need (Rosenman & Gero, 1998) ; that is to say, the process in seeking to 'make sense of things' (Krippendorff, 1989) . Particularly, in recent trends, design has been regarded as more than what merely makes things functional; it is able to determine characteristics of products, known as product personality, that bring emotional satisfaction to consumers (see Govers, Hekkert & Schoormans, 2003) .
The realm of management studies has recently seen the emergence of the design-driven approach "to manage innovations that customers do not expect but that they eventually love" by proposing a new sense in context of our life (Verganti, 2009, p. vii) . The quintessence of the approach would be how to manage emotional attachment that engages consumers and potentially changes their behaviour towards purchase and consumption. This rhetoric has therefore refocused manufacturers' attention to the creation of attractive product concepts; the birth of strongly engaging concepts makes winners in a market (Cooper & Kleinschmidt, 2007; Leder & Kreuzbauer, 2007) , and the strong product concept is often attributed to the core ideology and vision of manufacturers (Balbontin, Yazdani, Cooper & Souder, 1999; Collins & Porras, 1996) .
Investigation of emotion can be also found in marketing and engineering. The fruits of the former academic field involves discovery of composing factors of emotions (Oliver, 1992; Oliver, Rust & Varki, 1997; Oliver & Westbrook, 1993) ; development of the measuring tool of strength of consumers' emotional attachment to brands (Thomson, Maclnnis & Park, 2005) ; the tendency that emotional attachment to brand influences future purchases whilst brand image determines current purchase (Esch, Langner, Schmitt & Geus, 2006) ; and the fact that consumers' emotional attachment to brand encourages purchase intention of brand extensions (Fedorikhin, Park & Thomson, 2008) . But the marketers' perspectives are more likely to be on emotional response to overarching images of a company, rather than product itself, such as brand and advertisement.
In the engineering perspective, Kansei engineering deals with emotional dimension in the interaction between human being and industrial products as its etymological origin (Lee, Harada & Stappers, 2002; Schütte, 2005) . "It is defined as 'translating technology of a consumer's feeling and image for a product into design elements' (Nagamachi, 1995, p. 3) . The Kansei engineering has thus aimed to reflect consumers' emotion in product development by support of computers (Matsubara & Nagamachi, 1997; Nagamachi, 2002) , and design innovation can be enhanced by such systemised data of emotional sensibility (Nakada, 1997) . However, their perspectives tend to be limited to emotions which are relevant to usability, such as comfort, familiarity, and stylishness, rather than aesthetic and symbolic impressions.
These series of arguments across the different academic realms that nonetheless relate to design management may together indicate that better management of emotional attachment would result in a strong competitive advantage and effective strategy to engage consumers (Barnes, & Lillford, 2009; Dobele, Lindgreen, Beverland, Vanhamme & Van Wijk, 2007) , and it would lead to the achievement of a sustainable society (Lilley, 2009) . In order to better grasp the relationship between emotional attachment and intention for purchase and ownership, it may be helpful to start with revising the notional structure of value of product.
Value -Utilitarianism and Hedonism
In the context of business, the value for which one is willing to pay is perceived value determined by each consumer upon their judgment of price and quality (Chang & Wildt, 1994) . Emotional attachment is one of the strong factors in generating value for a product in the consumer's mind (Schütte, 2005; Yamamoto & Lambert, 1994) , and product personality has much to do with the amelioration of emotional attachment (Govers & Mugge, 2004) . The perceived quality of product that leads purchase intention seems to be structured by the physical function and emotional satisfaction offered by the product, referred to as utilitarian and hedonic values, respectively (see Chitturi, Raghunathan & Mahajan, 2008; Hanzaee & Baghi, 2011; Hirschman & Holbrook, 1982) . The utilitarianism and hedonism in products have been discussed and investigated in some studies such as Dhar and Wertenbroch (2000) , Khan, Dhar and Wertenbroch (2005) , Okada (2005) , and Lim and Ang (2008) , and this framework is useful to better consider what consumers find beneficial in different situations. However, value of products may not be understood completely if the goods are regarded as encompassing either of utilitarian or hedonic value. For example, some consumers may purchase automobiles for the purpose of transportation, whilst others may regard the same products as a representation of their artistic senses or symbols of their status. Thus, it would be more appropriate to posit that every product has innately both utilitarian features and hedonic features that together compose perceived value of products, and that what matters is the ratio of the two -in this sense, this paper uses the terms utilitarian value and hedonic value to refer to the features. The use of these terms incorporates all of the senses that other scholars have proposed regarding the utilitarian and hedonic aspects of product value. Table 1 summarises the terms found in literature describing utilitarian and hedonic features of product value, and the fields of their studies. 
Innovation management
The concept of utilitarianism and hedonism in product traces back to Hirschman (1982) , who argued that symbolism and technology were the sources of innovations that were respectively brought by the reassignment of social meaning to an existing product and the addition or alteration of tangible features in a product that serve to distinguish it from prior models. The late 20th century saw these arguments mainly in consumer research and marketing, and this perspective gradually emerged in design-related areas such as ergonomics, engineering design, design management, etc. in the 2000s. McDonagh-Philp and Lebbon (2000) employ the terms hard functions and soft functions that respectively discuss products in "how it works, what it does, construction and materials..., and intangible qualities such as emotional bonds, familiarity aspirations, desire, sentimentality, aesthetics, personal taste, touch, smell, feel and personality" (p. 37). Shah, Smith and Vargas-Hernandez (2003) suggest that "an engineering design must not only be novel…but it must also…(have desired utility)" (p. 111). They clearly recognise that there are utilitarian and non-utilitarian items which need their own metrics for evaluation. But their perspective on the hedonic (non-utilitarian) feature is limited only to whether a new product can be seen as distinctive and unique in comparison to the previous models. Norman (2004) emphasises the importance of product attributes that evoke various emotions, as well as their utility and usability which provide practical value. Finally, Verganti (2009) is the proposer of the design-driven innovation which aims to reform a meaning of product that people cannot help but get in love. In his framework, drivers of innovations are meaning and technology that interactively create a new value.
In summary, the perspectives regarding the product values which are brought by the physical function and the emotional satisfaction that respectively make changes in the real world and within one's mind have been challenged to be better described.
Visual perception
Things send out messages. People perceive them and interpret them to find meanings in the context of their lives (Csikszentmihalyi & Halton, 1981; Hassenzahl, 2004) . Thus, product form tells, and sometimes asks, consumers what meaning the items would offer to them in their lives. And in general, it is often visual information that mediates first communication between products and consumers. Although Krishna (2012) claimed possible biases in visual perception and explored influences of the other senses to consumer perception in a marketing context, the physical appearance of products still have a dominant impact under the current shopping environment where products come into consumers' eyes at shops or online. Thus, this paper only focuses on the visual sense, and "perception" hereafter refers to visual perception. Subsequently, the physical features of product, such as form, colour, material, size, and so forth, provide ample information for consumers to judge usefulness and attractiveness of products (Creusen & Schoormans, 2005; Crilly, Moultrie & Clarkson, 2004) . Thus, changing the physical form of a product also alters consumer recognition thereof (Cila, 2013; Kreuzbauer & Malter, 2005; Rampino, 2011) . Different appearances of products then yield different strengths of emotional attachment, and here emerges the unexplored space to seek out what kind of product elicits what impression from consumers.
Product personality -semantic personality and symbolic personality
On retrospection of Platonism, an assumption could be drawn that all human beings universally share a common perception towards notions of objects (Dancy, 2004; Fine, 2003) . This idea has also been found in the laws of Gestalt Theory that appear to lead our perception in more or less the same way (Chang, Dooley & Tuovinen, 2002) . In contrast, there is another point of view that argues that socio-cultural background regulates our perception of the world (Bloch 1995; Khalid & Helander, 2006) . Which statement would be true? Or may man's perceptions be sometimes universal and sometimes socio-culturally structured? Either way, there seems to be patterns in consumer perception of product personality. Prior studies in design management have discussed the diverse aspects of product appearance, such as aesthetic, functional, ergonomic, technological, sociological dimensions, and so forth (Bayazit, 2004; Berkowitz, 1987; Creusen & Schoormans, 2005; Demirbilek & Sener, 2003; Hirschman, 1982) . These dimensions are sometimes overlapping and it is not an easy task to make clear borders amongst them. However, the information that product personality transmits to people can be summarised into two simple perspectives covering all the dimensions -namely, innate characteristics of products and characteristics they endow on their owners. This paper refers to them as semantic personality and symbolic personality of products, respectively. And these concepts are the clues to better understand universal perception and socio-culturally regulated perception (see Belk, 1988; Blijlevens, Creusen & Schoormans, 2009 ).
Revising the various features of product attributes within the framework of the semantic personality and the symbolic personality may bring a plausible understanding to why people perceive products sometimes in the same, and other times in different ways. Some products lead users with their forms toward certain actions (Norman, 2002) . The actions are intended by designers who design things to guide users on what to do (Lockton, Harrison & Stanton, 2010) . The principles of such design methods to increase usability for everyone have been explored (Beecher & Paquet, 2005; Story, 1998) . These studies imply the existence of certain patterns that are commonly shared amongst every man in perceiving semantic characteristics of products. In the meantime, people purchase products not only to utilise them but also to express their identities in a society (Belk, 1988; Wright, Claiborne & Sirgy, 1992) . Sociologically speaking, products are objects that mediate and make sense of meaningful interactions among social members (Mead, 1934) , and everyone behaves as if playing their roles depending on social context (Goffman, 1956) . Metaphysically, meanings of goods which initially inhabit culturally constituted world move via products to consumers (McCracken, 1986 ). In addition, people living in different societies, which also involve cultural difference, tend to see the world in different ways (Athanasopoulos et al., 2015) . Therefore, different cultural communities are expected to have their unique symbolisms which are reflected by their social interactions via products (Hirschman, 1986) .
This series of arguments towards semantic and symbolic icons indicates that there is a difference between the patterns of consumer perceptions of semantic and symbolic product personalities. Specifically, semantic product personality tends to be more universally agreed upon across consumers with different cultural backgrounds, while perception of symbolic product personality tends to be more varied across socio-cultural backgrounds of consumers. Awareness of the two different types of product personalities may provide new opportunities to develop design strategies both in academia and in practice; these properties, by which designers try to shape product concept while consumers (even nonchalantly) interpret their own meanings of products, may have a great influence on consumer attitude in preference of product, and their decision of purchase. The next section will discuss the physically mediating features of product that communicate the metaphysical semantic and symbolic properties between products and consumers.
Product form -shape and surface
Consumer perception seems to have a tendency to associate certain features of product, such as shape, colour, size, etc., with particular product personalities (Blijlevens, Mugge & Schoormans, 2009; Creusen, 2011) . Re-opening of the thoughts of McLuhan (1994) along with Gibson's (1986) idea may provide a new insight for considering what features of product would take the mediating role between product concepts and consumer perception.
McLuhan says that the material features of product components structure the product's physical features; for example, iron may tell of a product being heavy, cold and tough, whilst paper may make users find a product light, fragile and flexible, and so forth. Meanwhile, the product form into which materials are shaped also expresses messages; iron bent to shape the word "LIGHT" may suggest the meaning of lightness, and paper cut into the shape of the word "HEAVY" may express the meaning by the same token -there are also other ways to communicate messages by sounds, smells, feelings and tastes of materials, but this paper only focuses on the sense of sight. In addition to this idea, Gibson states that creatures recognise the world as the surfaces that separate substantial objects from the spaces in which they live. Consequently, the physical factors that compose product form, which communicates product personality, may be materials and shape of a product. Then, when this product form is perceived visually, the recognition of the material domain shall be altered as surface. As such, materials and shape, as product form, determine product attributes -colour, volume, weight, smoothness, hardness, possible functions, aesthetic pleasure, etc. -and consumers perceive surfaces to recognise the materials and the shape, and interpret semantic and symbolic product personalities.
This new lens to product form makes it possible to interpret existing studies on consumer perception of goods in new ways. Conducting further investigation of what kind of product form elicits what kind of product personality in consumers may have a significant implication both for research and practice of design management. Related to it, more focus on researching socio-cultural context that may better explain and improve designdriven innovative practice would be expected.
Designing emotional attachment for sustainable consumption
This section integrates the perspectives that have been discussed in previous chapters into a consideration and suggestion for attaining sustainable consumption. The four different types of consumer purchases that would each grow into the different ownerships will be illustrated. This framework may bring a new understanding and discussion to the previous studies such as the work of Chitturi (2009) that investigated different kinds of negative post-consumption emotions for the product that contained different portions of utilitarian and hedonic values. 
"Desired purchase" for "Desired long-term ownership"
Desired purchase occurs when consumers find superior utility and stronger emotional attachment in the products; this is, as its name suggests, a purchase that is ideal to grow as a Desired long-term ownership in the phase of possession. For achieving this, it would be a key practice to investigate socio-cultural factors that are to be involved along together with an advanced technology in the designing process of emotionally engaging products which will be cherished for longer time -seeking the why, rather than what, to consume.
As an example, there are the scarves that have been engaging people's minds -the places where you can find them are, however, not clothing shops but museums such as the Museum of Modern Art (MoMA) where the scarves have remained the best sold item for several years (see Ogaki, 2009 ). The producer is Matsui Knitting Crafts Mfg., Ltd (MKC) that is a small family-run knitting firm in a rural part of Japan. Their prominent design (see Figure 3 ) is accomplished not only by their refined aesthetic sense but also by the combination of the technology which is the only one of its kind in the world and in-depth sympathy into the context of consumers' life. As a result, their scarves have been regarded as art objects to be worn in addition to providing the comfortably delicate, light, and warm feeling; meanwhile, the commonly pre-existing role of scarves is simply to protect the wearer against the cold. It is notable that these products achieve both superior utility and stronger emotional attachment by their unique technological advantage and deep insight into the society their consumers inhabit. 
"Random purchase" may result in "Easy abandonment"
The opposite consumer action of desired purchase is Random purchase, or No purchase drawn in the third quadrant. When a product is found to be neither particularly useful nor attractive, people might obtain it provided the item is for free or very cheap, or they may not want it. Random purchase is therefore likely to result in Easy abandonment in due course, even if the item still works fine. In this light, in terms of sustainable consumption, No purchase is sort of better than Random purchase because there is one item that avoided being thrown away easily. But the item being not interesting to consumers is clearly unsuccessful business-wise.
"Utilitarian purchase" may result in "Keep to use/Reuse (Recycle)" or "Unnecessary abandonment"
The second quadrant is Utilitarian purchase. Consumers obtain a product that they find emotionally unengaging but strongly necessary because of its function; in other words, they just need it to solve the problems that they are currently facing. However, since this type of purchase does not involve emotional engagement, the consumers are apt to lose their attachment to the product once their issues have been settled. Subsequently, they might keep using the item out of habit, or let them go to Reuse (Recycle) by someone. Otherwise, they simply give it Unnecessary abandonment in terms of the product's function.
"Hedonic purchase" may result in "Repair, Keep for display" or "Undesired abandonment"
The fourth quadrant is Hedonic purchase. Consumers decide to purchase a product, while they have a wide range of alternative choices for their function, because they cannot help but love it. This purchase is more likely to result in longer-time ownership by Repair if the item breaks. Even if the item turns out functionally irreparable, an owner may keep it for display purpose, unless the owner is forced to throw it away for unhelpful reasons (Undesired abandonment). In this sense, the item tends to be given a new sense as one of the symbolic icons that structure the identity of the owner.
Managing emotional attachment for the desired purchase
This section develops a possible way of managing a consumer's psychological process of purchase decision, with emphasis on the role of emotional attachment. Figure 4 illustrates how consumers would be led by emotional attachment to determine their purchase of goods, and accordingly, the research focus will be limited to hedonic value that is key for purchase with love and longer ownership. Within the presented model, utilitarian value is premised just to satisfy the consumer's needs, meaning the products considered within this framework have no superiority nor inferiority in function which should be drawn in another dimension.
There are five screening stages that are shown in the coloured rounded-square boxes at the bottom of the figure. The arrow-shaped flow chart shows the strength of emotional attachment at each stage. As seen in the model, only two paths out of the eight possible routes reach consumer decision of purchase. Furthermore, there is only one successful route (i.e. "Expected success") that will be managerial knowledge for the future practice. The term 'willingness' connotes that a consumer has an attachment, or a positive attitude, to goods. Subsequently, the ownership and the decision of purchase that have been somehow forced should not be categorised in willingness to own and purchase. Consequently, this framework does not target the goods that consumers are reluctant but have to choose for the utilities and due to their limited property.
Figure 4 Process of how consumers would be led by emotional attachment towards purchase

Concept creation
At the first stage of Concept creation, designers (manufacturers) must set the product concept that consumers will appreciate; otherwise, they may immediately lose interest for the product that has been designed based on the concept. Thus, concept creation has attracted the attention of many researchers. For example, "surprise" was found to be a source of creative design (Dorst & Cross, 2001) , as well as a source of innovativeness in design team (Stompff, Smulders & Henze, 2016) . Another study has found it useful to generate several choices of concepts from which one can be selected upon comparative evaluation, rather than just to follow a single step of idea generation and evaluation (Liu, Chakrabarti & Bligh, 2003) . Related to the selection, in idea generation in groups, sketches can stimulate individual creativity and provide a more integrated group process (Van der Lugt, 2005) , and designers tend to prefer their own ideas (Nikander, Liikkanen & Laakso, 2014 ) -these findings may have an implication for co-designing. There are other empirical approaches towards what designers think while designing new products (Gonçalves, Cardoso & Badke-Schaub, 2014; Lloyd & Snelders, 2003) . Attractive product concepts which have been generated as a result of such effort need to be successfully elicited from consumers, as the creators of the concepts intend, for making the products that consumers cannot help but eventually love.
Concept elicitation
Once the (potentially) attractive concept has been elaborated, it needs to be materialised as products which are meant to move consumers' hearts; it is Concept elicitation. Without successful elicitation of the expected emotional response to the product from consumers, the elaborated concept would not maximise its advantage -even worse, the fewer consumers would be attracted and buy the product, the more the costs spent for the concept development would be of waste. Therefore, it is important to supervise whether the intended product concepts are perceived by consumers in the way that the producers expected. Ahmed and Boelskifte (2006) compared and contrasted the associations that were made by a user of a product and those that were the intentions of designers. Crilly, Maier and Clarkson (2008) presented theoretical systemisation of the relationship between designer intent and consumer experience upon the models across a range of disciplines. However, despite the significance of inquiry into such communicative perspective between designers and consumers via products (Crilly, Good, Matravers & Clarkson, 2008) and a number of studies that have looked into consumers' impression of product, the volume of research with this perspective may need to be increased.
Judgement of product
In the stage of Judgment of product, consumers evaluate a product. In theory, if designers (companies) successfully elaborated and elicited an attractive product concept in the first two stages, then consumers should also find the product itself attractive. However, even if the elicitation is unsuccessful, the failure could nonetheless bring success in this stage (see Norman & Ortony, 2003) ; if consumers perceive the item as anything but as designers intended, but if the perceived product concept is what the consumers appreciate, then they would appreciate the value of the product. This applies to the opposite case, too; assuming the initial concept proposed by the designer (company) does not attract the consumer, the successful elicitation may make the consumer not appreciate the value of the product while the unsuccessful elicitation might result in the purchasing action by the same reason. In other words, when consumers like a product by their misinterpretations of the concept that designers intended, it does not matter whether these consumers appreciated the initial intended concept or not -they simply get to like the product in the ways that they wish to appreciate it. Figure 5 shows the patterns of such judgements. Nevertheless, for the sake of design management, the successful judgment of product only brought by the expected emotional attachment -it means designers must create the concept that consumers would appreciate, and design the product by which the concept is elicited from them -is regarded as a single right answer to follow in the framework. 
Willingness to own
Even if the consumer has acknowledged the product, it is another matter whether they would like to own it or not. In the Willingness to own stage, it may be required to consider what motivates consumers to own a product beyond merely liking it. For example, people may like innovatively unique dresses exhibited at Paris Fashion Week but it is questionable how many people would like to obtain them for daily clothing. In this light, acquisition of own products should be discussed on a different level from the consumers' appreciation of products. A possible clue to better explore this perspective would be the concept of "internalisation" which is to be understood as acceptance of an object as being seen a part of self in a society (see Kelman, 1958) ; the status upon its completion should be called "ownership". That is, a product becomes a part of self-identity. People interpret and make a judgment to a person upon what the person says about themselves by their appearance that is a composition of cues of which diffuses symbolic messages (Livesley & Bromley, 1973) . Such social influence from others can change one's behaviour (Ajzen & Fishbein, 1969; Burnkrant & Cousineau, 1975; Deutsch & Gerard, 1955; Kelman,1958) . This indicates that people may consider how they appear to the rest of society according to what kind of things they possess and use.
Willingness to purchase
The product that has successfully passed the previous stages finally faces the last hazard towards the purchase at the stage of Willingness to purchase. There may be a countless number of people who want to buy but have to give up some things due to limited financial property. Given the situation, what companies can and need to do is raise consumers' priority of purchase for their products by increasing the perceived quality of the items. More specifically, the companies need to consider either increasing the perceived quality or decreasing the value of a product (see Chang & Wildt, 1994) , and as argued, emotional attachment may be potentially able to overcome the monetary influence (Mogilner & Aaker, 2009) . To achieve such manufacturing, companies need to pay more attention of the context where their products are consumed, and visions of the futures that they would like to make come true by their products. Subsequently, the researchers in design management also should look more into this perspective as well.
Conclusion
This paper has expanded on new insights into value and visual perception of consumers, developing them into new theoretical models on how emotional attachment would encourage sustainable consumption. Possible patterns of consumer purchase and ownership which are drawn by utilitarian and hedonic values, and the psychological process towards the desired purchase that would result in longer-time ownership have been introduced. Revision on prior studies has concluded that the factors that would trigger emotional attachment are semantic and symbolic product personalities which are mediated to consumers by shape and surface of products. These new insights may contribute to further development of design management both in academic and practical perspectives.
Future implication
While this paper has placed its focus on emotion for sustainable consumption, the nature of improving our society requires the combination of emotional attachment and technological advantage. Therefore, the next step would be integrating the knowledge with the emergent technology which indeed influences the way of production and consumption (Anderson, 2010) . A rapid progress of technological development influences socio-cultural structures around the world, and vice versa. The mutual interaction changes the market and our life day by day.
The epochal emergent technology that attracts industrial attention may be artificial intelligence (AI) (see Chan, Yuen, Palade, & Yue, 2016) , which would have significant impact on our future. Up until recently, however, the research of AI in industry meant the investigation of how to utilise computers to achieve automated operation that executes orders by human beings (e.g. Chang & Wysk, 1997; Cheng, Harrison & Pan, 1998; Simmons, 1984; Uraikul, Chan & Tontiwachwuthikul, 2007) . Many large manufacturers have already employed AI as automated systems that support their mass production in more productive and efficient ways (see Parunak, 1996) . Nevertheless, one of the critiques to AI in manufacturing is that it is likely incapable to replicate the creativity of mankind.
Generating novelty [in applications
] is not particularly difficult. Instead, the principal obstacle to computerising creativity is stating our creative values sufficiently clearly that they can be encoded in an program (Boden, 2003) . Moreover, human values change over time and vary across cultures. Because creativity, by definition, involves not only novelty but value, and because values are highly variable, it follows that many arguments about creativity are rooted in disagreements about value…In the absence of engineering solutions to overcome this problem, it seems unlikely that occupations requiring a high degree of creative intelligence will be automated in the next decades. (Frey & Osborne, 2013, p. 26) Under such circumstances, Brown (2013) stepped forward and sought for creativity of AI itself. Kwong, Jiang and Luo (2016) further looked into the potential of AI that aims to integrate the perspectives of the three academic fields that this paper is based onemotional design, marketing, and engineering -in order to design new products. Bringing the insight of this paper to these arising trends of AI research in manufacturing, the next question would be whether AI is capable of independently designing an emotionally engaging product. Simply saying, is it possible for AI to produce the scarves of MKC without explicit commands from man? I wish the frameworks that this paper has proposed will help to explore this question, and more research in this area will be conducted.
